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(54) THERMALLY-ACTUATED VALVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a self-control 
type or externally forced type thermally actuated valve 
which senses a temperature of the hot water, or a fluid 
gas temperature of a hot water heater, a water heater or 
the like for controlling the flow to obtain a specific 
temperature or an arbitrary set temperature. 
SOLUTION: A thermally-actuated valve comprises a 
non-elastic body tube 1 1 , a temperature sensitive part 14 
obtained by sealing a temperature sensitive thermal 
expansion body 13 in a housing formed between the 
non-elastic body tube 1 1 and the first elastic body tube 
12, and the first elastic body tube 12 comprising both of 
the valve function for controlling the flow by changing a 
sectional area of a passage 15 by the force for crushing 

the first elastic body tube 12 as one wall face of the temperature sensitive part 14 
corresponding to the pressure of the thermal expansion body 13, and the spring force of the 
first elastic body tube 12, and a passage 15, whereby the thermally-actuated valve can be 
made compact and light-weighted, and a system using the same can be made thin. 
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[ffit#JS2] IWttfle^a-^iffiEIMMfcfc^a- 

[W*JS33 imttfc^a-^tMEIWtttt^a- 

TgfS $ MGffi 2 SMfcfc*- a - 7©3¥tt£je c«n 
LTffi&©iffiI«£gAiSS£fli!ifl|T4S8 1 SWtfl^a 

in *s 4 ] mi *tt#^3.-y s jm©5Wt#a> & 

£SjB£A»lfcM$9i l fcnbtt#« 3 ©UTO* 1 
flfcE*lxfc*tofi»#. 20 

[W#*5] *tt#^:r-:7fctttt*#£tttf*fctt 
ga*«T»l#tt#^3.-^S»ritUfclS*fll3S:^ 

unwwi 4 ©v»rn*> 1 atcts® ufcjRftft*. 

«R»tt*fctt-a#ffl©ftafctt©«*rti© 

1 ftlr>LM*9l4 ©tvfft* laeEttlfcftJ&M 

*. 

lc£Bffl*K»*fcii#H 1 AV> 6 ©lifftjfc 1 30 

«CEttlfc*ftlb#. 
[Sl5R*8] *2#tt#^3.-:7©»rif»«*. «R 

^*nafc^to*fc^a-y*jiaE#5itt#^a-^t 

JE&WT&S LSgg5£&3f £ -trrfilfiSc t fc« 2 
ttH^Jg 3 (CE« L 1tim.V>#. 40 

[£#« 1 0 ] #3«**y a-7CrtR1-*» 1 3*tt 
tt^a.-^SfctiSfl 2 W&fr : J-3.-7tm 1 Pttfl^a 
-7*r«lc£btf&*a-7ftME#»tt**3.-:7 
i: Efc^T&ft LSSSSfcttE;*!*] EMU ft* $ *T«flc 

EKUT«BKLfc«*S2*fc»4tt*?i3K:E«L3t« 

[0 0 0 1] so 



□-■>n-*ee«»s!. £««#©«£# 
©j^fttt*©«£ja*K:a*j:3ic»»£5aiH«K:3 

[0 0 0 2] 

[&*©&«] ft*£©8©&fc8!j#te. 1- 
4 3 0 3 2 #£«KE«SnTt>*«fc3 

anfc*a«i. tcjEft$-&fct-^2. &a 
mfc&ubTftUMs. Ki*«i3icttb^rs^ 

'ft77A4, y-f^7vA4ifclStt5£fl-LT&l!l 
U#ffi6*llB!f*##7. *l/t##7tt*:/y>y 

b 5 »cw-r««ia*»6 t-* 2 fi^Lfc»at«*R*t 

[0 0 0 3] 

[58W*Wftb«t5fr-5SSS] &*© 
*0ETSI^f&i!i#©##: 7 6 ttA □ 65 9 t tU □ 

651 o©P5©aK$anc32ST5^ifi]tcEe$n. aow 

it. £©*SjHfia*<S<. 3Xha<K<&4gBT*>£ 

ofc. saffii*<B0itt3. ^t75A4. e 

*fc©. 4*fciEM»lffl©»l6»#£LTtt. St#©ffl 

ft©'>^lr>a«T©*(lffll«Efi©^ft^A*7^^*^^ 

V». mz. ££Hlh©tt»#S. &*-3£©'>m>fltS 

©w**K-r**^. #*tt««'>cM»L«a*R£ 

[0 0 0 4] 

ftr-5fc*©^etbT. aftX{bC£94MX€JRtBa 

fc^iaSS^ffitt. 89E«tB8»{*:©j»l8aJC«t4flE*aft: 
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®&ft^*-7S%<D&7c1]\Z&r)8!i&<DWimtffctfZ ft££fiElCj£jg£tt;tfgl#ft#^a-:/.fcT£;:<!: 



R%-r-5)S*Ig?ift«rMAbfc^iagKt, ffl&&!8^<*© 10 [0 0 0 9] Sit. S*'B5gB«©«k'5^. 5tM4#^a 

TgvTmi&owimmz&z.. mmzmwrz® 1 »tt i©si#itft^^.-yt-rsctiz«ko, #itft^3. 

[0 0 0 6] K*JS2I2«0«t^{C. ^#ttft^ [0 0 10] H^6ffi«0«k3{C, Sg 1 PM4# 

aPttft^a-^ia-OSTC^tCfcOSSKSiB^JE^ ^miPttft^a.-^IC^fflT**©'?^. JBS#l*l£ 

^«me>AKT#tt©*^»8g«l©#ttft^i-^*rt [0 0 11] S*«7ffi«©<fc^lC. 

S8U ##tt#^a-:/£#ttfc9 l 3.-:7®r:«*©W 3^-:7©«8©rtg®ic£jgg&£mtfcffii5£<!:-rs;r 

m*£^«i^#e.n. /hJg!$SMfca<T£-5. [0 0 12] H^SIB^Wi^lC. S?S2#tt# 

[0 0 0 7] !9*Jl3IBm©«J:^tC. ^:i-7©»r®Jim€\ ££«-&#[«]©&£ 

i-y<tcntrtl9:T-5®2#ttft^i-> r t©F B 1lC}g 40 $flfi©g^|p]©g$tClt^T/h^< UT[l¥^«(Cfi£^ 

f&2ftZ/\<yi!>if\zmBm#Z&XLTfoZ>&M& V1Z®f&tTZZ:t\Z£K). ^2#14ft^a-^©Wrffi 

n 1|ge»2®tt#:5 1 a-^lCrtffi:U. ifflfeSffigprt© «RJgtt$fe«®¥^tttCfi£jgbT. g5®8B© 

TS5!S©»iS«^<bUflitSSr0lffll1-^S3Kmi®ttft ^©rtlCtt^T*^ < f^ffl U $ 

tab*;i£icj:oTiiiv>w$$&ai#s*is. so t$.Tmmt>wmzuztzit>&Mmmtt><owt® , &&Tm 



[0 0 0 5] 



( 

5 

[ooi3] tfc. sj*«9ie«o«t^ic. im&w? 
a-7KrtRT*» i *tt{***-7*fcttiB 2 
^a-ytsg i sut^a-^o-aic^-e-fe^a- 

[0 0 14] H*«l 0I2«O«totC. ##tt# 

^a-7lCrtRT*?fi 1 Bttfc^a-7*fctt» 2 

-7*RE#*tt**a-:/£El«Ti*» 
[0 0 15] S*fll lE«©«k^lC. &S8B© 

STmsasoiiuwvet) o 

SW»tf ©rtttfcER3ftTV»*iB 1 #tt#^a-y© 
[0 0 16] 

[ftttB] KT. *RW©**«K::3V»THBeJBv»T 

rwt*. 

[0017] (SIJS0tj 1)01 tt#»gj©$SJ6B i ©J» 
A©I»KBB-V&£. 

[0018] hi. H2tiir>T. a&a#i& #swt 
«i#it*^a-^i 2<k©ra»c^$n-5A^^>y 
®mtffi& 1 5 i #tt{*^a-y 1 2 * 

2SWE##tt^a-^l 1 
tESf 16 a, 1 6 bTfc»b«35£tt/?3£fat;:Igttl 
£S3-t**-Xlh#8Bl 7 a. 1 7 b£JBJ«SttT§l® 

fc«wjatt-o»*. sfctnaai 8tt«iE##tt<*?a 

ftfa-yi 2tt. *a«l::ai%aa2 la. 2 1b 
£. Afifll£&2$ett2 2 a. 2 2b£Rtt. 
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iff* Stt©fc©£fta«©ft¥#ffl©£«fc:?fl 2 55fi 
9!22a. 2 2b$, JBfcJfrlSjOiTKtt. 
RltT*&3tU>«. 

[0 0 19] &ic8bfe. fiuae:3b>TiMj-r&&. 

851 8©2naflaCJ:?TfflEflMfca#l 3 ©Affile 
J:«EEAXft:Ot£i;«. d©E^lC«t-pTg!MSe 1 4 © 
-SBT;6££SlpM4#3 1 a-7l 2©fiB*<fl» LiBS 

8? 1 8 ©&&*<{£< £* & 9# 1 3 ©l»iR«Slc«k 0 
10 SStfflffil 4rt©EE2»#>J\$<fcD. nWffcff UJa-rtfcii 
<&0, #ttfc^a-:/e#©«ta:&fc±08M&«Ba* 
j£a»*J5Ffflfc«»T*. C©»U»tt*?a-^l 2© 
»tt*»#B»l 5 ©«B«**A, 
mifcftSglSlft^a-^l 2 g <h»t 

[0 0 2 0] ftfe*#tt#fa-7l ltt. Xf 
>UX1\ £fcttR«. *Sb>ttBbMNlHF9©tmfr 

sttJBaacjfcUTBtnfcam-ntffi^. £;tsfii# 

20 WWDDX^* Wbtf'JX^UX ->U3>zfA. 

A*. **Wi»<T3*tt©**»IW. Xf>UX, & 
#«£©&««#**, **V»»a*6*»<T#tt©**# 

u^DKu>«B«©BB**m*&j:n6"b«fflai« 
Kit;i;T8wica#?-rn«ft«r». 1 scat 

[0021] *itniiH&i*9-3.-7awmj»mt* a 

30 H»«, ft?EFB©BK. Ctl&Klifil»fli¥»«-r 

a-7l 2Si*COTCbfci:*l:ifi«iS«lit 
»lBttflc^a-:7l '2©fiS#l5l©£«C 
Rttfc$g23Sjg852 2 a. 2 2bEWK. JSS^[S]©± 
T. *fcttl>rnJ*>-*©fr«K:*««*RWT. •€■© 

»«. E59&awcR«-rn«Av». *-xjh 

#851 7 a. 17 b«APfi9, Ba«4fa-?T«* 

bfcft, am«»«©rtnic*-^/'«> HTHsrntf 

Igffl&;iS5T*-7.fttt£B£lhTa rt««tf5. 
40 [0 0 2 2] fc*a«T*»*EE*qB;lr»«£tt. *-* 
±©85l7a. 1 7 bfiaffl)«»a*a:V»T*19|ltt* 
*a-7 1 2 «iffi*5Htft:fa-^ 1 1 tffitt* 1 6 
a. 1 6bTfcSL*hU-HC£€?fflLfc4Kfi&TSSSB 

a*jW>*fc*oa=i^ nbre*. 

[0 0 2 3] $fcgf9©BM4#££ttlf lcfi*afSl#tt 
»^a-y 1 2<£fi5fi£T-&CilC<fc-3T. ^/X©KSa 

so 4att©s^att(C«^aaicd(« usv»©*xs*at>. 
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?«*gtt©&s#t«&7W#€>n*. 

!Ci«^tttt©«#£&ffi£fcl4SiffTga£-eifl 1 5»tt 

©&ig3g# 1 3 i ^tt^a.-^ 1 2 zitLxmrn 
a. 

[0 0 2 4] (^IS0iJ2) 03l4*«M©^lfi«2©tt 

[0 0 2 5] **g0g2C&lr>T. $&0fl£Aft«A 

©|BHr*2#tt*3 l :i.-:/2 4£rtRU 8UE#»tt* 
ltttB*23»tt#^3.-^2 40WC»J* 

sn*A">s?>iTKjiMraM(Ei 3t»Ai/T«a»i 4 20 

-72 3££#SLTfl5fi£Lfc£U:&*. 

[0026] sfcp^gBtt. nism t nmzm 2 

#fa-72 4tSlSttftfa-72 3©-«lC&t» 
tffc?a-:7*#!MSM|s^a-:7l 1 &Ettffl 6 a. 

1 6 b-r*3»L«i«^fl^fcgjibtt3is«*-xjh 

*»17a. 1 7 bejgj&£ttftftCfl|j&UT»&. * 
fc. »l*tt#?3.-:72 3tt. m2®&#?3.-72 
4©rt«©-»K»UT«lJ«SnTlr>«. Sfcrtffltt, 
ft*lC(S3|Z|CLfc<t:€»Cg(SfiilSS«|iE-rSfe«e)S3Sl 30 
gSI!2 5a, 2 5bt» Ctie.©l3^gS52 5 a, 2 
5 ba>&fiaLT*B*fLT£43&gffi2 6 a. 2 6 b* 
«ttTHE»LTt»*. Sfcf2#tt«:f a -^2 414. 

[0 0 2 7] ifcfclMetftUB&RWi-St. MMBl 8 
©ft*ft&£CJ:-3T«fi»l 4fi©JKUB9ttl 3ICSMB 

d©EEft&$f?T£2*tttt3 1 :L-:/2 4#<M£X» 40 
U cnt«ftl/T!ll!Wt#fa-y2 3©»fiS<*t> 

[0 0 2 8] £fcg!figBl 4<DE*iJ«2Wfa- 
^TAfKftUfiL, -:&«it«lC««Sl*lK:ttje»La 

©i^Sfflc)E^T^t8^*<^6.n*. *fem355jgSR2 5 SO 
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a. 2 5bt. £ft£©83£SW2 5 a. 2 5bi^ 
(lftUT»4??eSS2 6 a. 2 6 b*RWTl*»LTlr» 

#a«ttu «-nttM>otwtT«tfTWBi«t£i;. £©£ 
[0029] 9^aetr«KttfiE#tft<r>«£i4. 

■Jha«l7a. 1 7 b*Bffl£*3tt&v»TS6l5Mfc* 
?W2 3ftj»E**tt#?a-yi lfcEtMU 6 
a. 1 6 bT*»LX^-hfc&SfflUtt*T«ttT 
UttCMIlJWntf^a-^lWjWMllca: 0 fin x 

[0 0 3 0] £fcSK©»tt#£ £fiJf ICfitoJg 1 5W4 
fctt©»^*tt***Mfcj«*LS«r»©*:jft**l^. 

««tt©**#tttt^:i-:7©#a«a*#sn*. 

Tig 1 SSiMfa-72 3 *«*rn»i»tt#?a-^ 
T*. &ffiT3Sit#©gaa>§TS ££»::<£*«£#©« 

SKS^««an««tt©**»tt#^a.-^©#«tE 

jj»»6n*. SfcDD^fiSl 8*n*«. as«m*©ffit 
0 . 3rff!®i&6B 1 4 ©&Iggfc 13#»1# 

L. «MHa*fc»4*flMBUTffi*«fl:3WB3lsn, d© 
EE*lC«t-pT^3.-y©»«*»#tt«»U#f^ffl*^6 

n*. 

[0 0 3 1] 

[%^©X4*] a±KWU&J:3K:*5Ml©»Jj&Hl ic 

J:oT«£lxfcEA*fc*S»*T-«©3 t :x-7ST* 
tt&J&-r*fc©-£©®8ftfc££*T£*. Lfc*<o 
T«a©^fc^««Ttt»©S*fc«fc#T*i«fiJSfii 
©£<£*<«■*»*>.»:£ O. 4>fcl»«S««T©«Effi©££ 

[0 0 3 2] *fc«#«2CJ:ntt. ^Wtt^a-y 

n«/M>y>yic«»a#*»AUT«»»©*j«t u 
7)<®iaae©-s®T*4B 1 #<t*?i--/©s®*is 
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gtag&rt©E2j*</h£<&0. *¥LE*ja<i§<fcntf3¥ 

ffi#©SK£fcfc<t*fc^i-7i£#}fi£<>: LTl^S© 
T. 'hSeffifl:©®*.':, cn*fflV^fc->XT-^09^ 

flawwres*. 

[0033] ^fcs^stcintf, $m&#?=L-7 
z/\w>>fizfm&ftZMALT!$.z&&®t> late io 

«U8S#©tt©«P$gfl;atB i SWtfl^a-^lClS 2 W 
[0 0 3 4] $fciS*«4tC«tn«, gff©»tt#£# 

[0 0 3 5] Sfc»*^5lCJ:n«, W&#?-o.-7\Z 

t, g^e.©^xoBSJH4*^±b. Attn, ftmut 30 

[0 0 3 6] SfcR*S6lC«kn«, fciattfl^a- 

<Htt©«a«S««UB9«&UT|i|fflT$. S&a$©« 

[0 0 3 7] Sfcit*Ji7fCj;n«. ^lfPttfr^^- 
:/©*K©rtfiffifcSiS*£Rttfc«l«i LTV>«® 
T% rtSE©S§jggB©&. *€TS. Jfctt. E?iJft<»:©3S 
eSH8j«©EfiRj£t::«fcO. ffLiKLTfcgfSW&gSft 40 

fcllMiTS. ^1tlC^teS->XxA^©®M*<Bl^lC 

[0 0 3 8] *fcl9*^8IC«kntf. S2#tt#fa- 
7©*rB«MK*«¥»ttfcrt»Lfc**i U»*©TT. 
fiE^T#feSM<pJ&<i:ftO. <£E*J««©®a<&3S?£ 
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[0 0 3 9] £fcl8#JH9fc«fcn«, #5ltt#?a-^ 
KftRT *m 1 SPttft^o.-T'SfcttiS 2 5Mfe<*? a- 
1 »tt^a.-y©-a(C^t>^^i-^M 

ma t l x v»* a - :/* c«t& $ nx t» « ?t 
©. ua«tt^a-^CT»diuba«-r*. * 

[0040] £ fcm&B 1 0 \z ##tt#*-a- 

7fcftRT*SS 1 SWt^a-^fcH:* 2 SMfefl^a 

&o. asic*-;*/t> FTBjrrnHwaawjH-;* 

ttttK±©«S*lcftS. 

[0041] 1 1 «c<fcn«, &a&©##tt 

fl^a-^KtDttaftERLfcrtttlltJ*©**^ U» 

[■■otwiukvm] 

[0 1 ] *9Km©HltM l K*»t4«W:ft*©*WfflH 
[02] nJNU&n#©iBE»rIirB 
[03] *£91©*Iffl2fc&ttftJI»&tt#©*KlBB 
[04] ft**tt!ift#©«EBriiiH 

[05] &*©&ft>i&#©8tfi£0 

[##©&«] 
1 1 

12. 2 3 SBlWttflc^a-^ 

13 MBBtt 

1 4 sass 
1 5 flggg 

16 a, 16b ffiftflf 

17 a. 17b *-XtfcttitgB 
1 8 S0&6B 

1 9 

2 0 ®r&# 

2 1a. 2 1b HlftjBffi 

2 2 a. 2 2b fg23$gHB 
2 4 &2Wit&?a.-7 

2 5 a. 2 5b 3!3£gg& 

2 6a. 26b ![S4£igg|5 



1 -3 7 3 3 9 



[01] 



[04] 



17a 



16a 



11 IMIttfc^a-? 

12 WUPtt***--? 

13 

14 eats 

15 X % 



v \ 19 20 / 3 



16a. 16b E89 

17a. 17b rt-2fcttik*5 

18 io*fc® 

19 9 

20 Kfctt 



25a. 25b *3$£& 
26a. 26b !K4&£& 




26b 



22b 



[02] 

21a,21b ftlXfitt 
22a. 22b »2«iB» 




16a. 16b 



[S3] 



17a 



16a 



1 B 

V 19 20 



23 *mtt#*a~7 

24 *2»tt#^a-7 



24 




y«a> > v v v y/y y 
////// / ZZZZ 
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